Background This study aimed to measure urinary free deoxypyridinoline (Dpd) excretion in non-lactating and lactating Arabic women of the United Arab Emirates.
Background
Osteoporosis is a worldwide metabolic bone disorder. However, very little is known about its prevalence in Arabic countries, 1 especially in the United Arab Emirates (UAE).
Loss of bone mineral density during lactation has been reported by a number of authors. 1, 2 It appears that this loss of bone mineral is recovered on weaning. 3, 4 Urinary and serum biochemical markers of bone turnover are becoming established as useful tools in risk assessment and management of osteoporosis. 5 We were unable to ¢nd any studies of the biochemical markers of bone resorption in any Arabic populations.
The relationship between biochemical markers of bone turnover and lactation has been reported in a number of cross-sectional and longitudinal studies. 6^9 Most of these studies involved small sample sizes, but the evidence suggests that among prolonged breastfeeders, biochemical markers of bone turnover are elevated early in lactation then fall during the ¢rst 12 months.
This cross-sectional study aimed to measure urinary free deoxypyridinoline (Dpd) excretion in sizeable samples of apparently healthy non-pregnant Arabic women and lactating Arabic women.
Methods

Subjects
The subjects were 679 non-lactating and 268 lactating women volunteers, aged 20 -44 years, who were UAE nationals. They were recruited and interviewed, on an opportunistic basis, by trained nurses in four primary health care centres, three of which were in city centres and one semi-rural. Data were collected over a 5month period. Exclusion criteria were pregnancy, the use of oral contraceptives or any other medication known to a¡ect bone metabolism, any history known to the patient of diabetes, cancer, oophorectomy and renal, bone, haematological or thyroid disease. The brief interview questionnaire collected data on age, number of live children and the subject's age at the birth of the ¢rst child.
Urine samples
First or second void morning urine samples were collected in plastic sterile closed containers, transported on the day of collection (or sometimes after storage over a weekend at 4-68C) to the laboratory and stored at 7808C.
Prior to freezing, the urine samples were centrifuged at 1000 g for 10 min. Following thawing at room temperature, they were analysed in duplicate, using Pyrilinks -D kits (Metra Biosystems). Intra-assay precision (as coe¤cient of variation) was 8¢73, 9¢12 and 8¢55% for low-, medium-and high-range values, respectively. Results were corrected for urinary creatinine; this was measured using the Ja¡e¨method with deproteinization, provided with the kit. Means of the duplicate results were used as the de¢nitive results.
To exclude inter-observer variability, only one technician was used for all the analyses. To test the reliability of the analyses, 38 urine specimens were sent to a laboratory experienced in Dpd analysis (in Heidelberg, Germany) for repeat analysis using the same immunoassay kit. The samples were chosen to ensure that both high and low as well as random values were retested.
Data analysis
Comparisons of inter-laboratory results were made using the correlation coe¤cient and Bland and Altman plots. Dpd results are reported as mean (standard deviation, SD).
Results for the non-lactating women were strati¢ed by 5-year age groups from 20 to 44 years, and di¡erences between age groups were tested by analysis of variance (ANOVA). Age group means were tested for linearity to determine the e¡ect of age on Dpd excretion. Multivariate analysis was used to determine relationships between Dpd excretion and age, o¡spring numbers and age at birth of the ¢rst o¡spring.
Results for lactating women were strati¢ed into seven groups according to duration of lactation. The group means (SDs) were tested for linearity to determine the e¡ect of duration of lactation on Dpd excretion. Lactating and non-lactating groups were compared using Student's t-test for independent samples.
The study was approved by the Research Ethics Committee of the Faculty of Medicine and Health Sciences, UAE University. Study subjects gave written informed consent.
Results
The mean (SD) age of lactating women was 30¢3 (5¢6) years; this was signi¢cantly di¡erent from that of nonlactating women, 32¢3 (7¢5) years (P50¢001). The mean number of children per subject and, for those who had children, the mean age at the birth of the ¢rst child were not signi¢cantly di¡erent between the two groups.
Comparison of the results between the Heidelberg laboratory and our laboratory showed a good correlation (rˆ0¢85) and on bias plotting all but two of the results fell within 1¢96 SD of the zero bias line. Our laboratory results showed a small positive bias of 0 ¢ 384.
Mean (SD) Dpd excretion in non-lactating women was 9¢20 (5¢16) nmol/mmol creatinine [95% con¢dence interval (CI): 8¢82-9¢59]. There were no signi¢cant di¡erences between age groups (Pˆ0¢10) (see Fig. 1 ) However, there was a trend towards diminishing Dpd excretion with increasing age (ANOVA test for linearity P50 ¢05).
Multiple regression analysis using subjects' ages, numbers of o¡spring and subjects'ages at birth of their ¢rst o¡spring as independent variables revealed an adjusted R 2 value of 0¢002, with no independent variable reaching statistical signi¢cance.
Mean Dpd excretion in lactating women was 9¢92 (4¢88) nmol/mmol creatinine (95% CI: 9¢33-10¢50). This was not signi¢cantly di¡erent from the mean for non-lactating women (Pˆ0 ¢ 052).
Dpd excretion was highest in the ¢rst months postpartum and this decreased to non-lactating levels by 9 months post-partum (ANOVA test for linearity P50 ¢005) (see Fig. 2 ). 
Discussion
The mean urinary free Dpd value in non-lactating Arabic women of the UAE was signi¢cantly higher than the few other reported results for pre-menopausal women (see Table 1 ). 10^12 The racial origins of the subjects in these studies were not speci¢ed. The higher value for urinary free Dpd in UAE Arabic women could be due to ethnicity or vitamin D status. Low levels of 25-hydroxyvitamin D have been demonstrated in UAE women and their neonates. 13 Regarding our choice of biochemical marker, there is evidence that intra-and inter-individual variability in the excretion of Dpd is less than with other markers such as urinary cross-linked N-telopeptides (NTx) and linear C-telopeptides (CTx) of type 1 collagen. 11 Aoshima et al. reported no signi¢cant circadian variation in free Dpd excretion in nine premenopausal and nine osteoporotic women when measured by highperformance liquid chromatography (HPLC). 14 The evidence related to type of urine specimen used for Dpd estimation suggests that we were justi¢ed in using non-fasting ¢rst or second morning specimens. 15 In our study, most of the urine specimens would have been second morning catches, given that the women were Muslims whose ¢rst morning void would, almost certainly, have been around the time of early morning prayers.
The reason for the decrease in Dpd excretion with age is unclear. The higher levels in the younger women may have re£ected some degree of growth-related bone turnover, although the likelihood of a higher prevalence of very recent pregnancy or lactation in this age group is a more probable explanation. Studies with sample sizes large enough to draw conclusions about the e¡ect of age on Dpd excretion in this age group are rare. Robins et al., using a non-commercial enzyme-linked immunoassay, failed to demonstrate any such e¡ect in 46 women in the third to ¢fth decades. 16 Mean Dpd excretion was not signi¢cantly di¡erent between lactating and non-lactating women in this study. Among lactating women, mean Dpd excretion was high in the ¢rst 3 months of lactation, dropping to non-lactation levels by 9 months post-parturition. This is consistent with other studies. 3 It is less clear to what extent the elevated level of bone turnover early in lactation, as suggested by this study, is a perpetuation of already high levels present late in pregnancy. Several studies have demonstrated increased Dpd excretion in the third trimester, but their methodologies all involved small sample sizes. 6, 8 The evidence for changes in bone mineral density during pregnancy is understandably scarce given the problems of radiation exposure. It is therefore still unclear the extent of the increased bone turnover late in pregnancy and whether a net loss of bone mineral results. 3 We conclude that Dpd excretion in UAE Arabic women is higher than in other groups and that there is a trend towards falling Dpd excretion with age. by Miss Zayoun Al Ameri and Miss Huda MS Ghanem is much appreciated. We are also very grateful for the willingness of all the women to participate in the study.
